Unscheduled DNA synthesis in rat tracheal epithelial cells, hepatocytes and spermatocytes following exposure to methyl chloride in vitro and in vivo.
Measurement of DNA repair as unscheduled DNA synthesis (UDS) in vitro following exposure in vivo in multiple tissues from the same treated animal can provide valuable information relating to the tissue- and organ-specificity of chemically induced DNA damage. UDS was evaluated in primary cultures of rat tracheal epithelial cells, hepatocytes and pachytene spermatocytes after exposure in vitro to methyl chloride (MeCl), and after isolation from the same treated animal following inhalation exposure in vivo. Concentrations of 1-10% MeCl in vitro induced UDS in hepatocytes and spermatocytes, but not in tracheal epithelial cells. Inhalation exposure to MeCl in vivo (3000-3500 ppm 6 h/day for 5 successive days) failed to induce DNA repair in any cell type. In vivo exposure to 15 000 ppm MeCl for 3 h also failed to induce UDS in tracheal epithelial cells and spermatocytes, but did cause a marginal increase in UDS in hepatocytes. Thus, MeCl appears to be a weak, direct-acting genotoxicant. While activity could be measured in hepatocytes and spermatocytes directly in vitro, only extremely high concentrations of MeCl elicited a response in the whole animal, and then only in hepatocytes.